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The EU's open science policy
Open science is a policy priority for the European Commission. 
…When researchers share knowledge and data as early as possible in the 
research process with all relevant actors it helps diffuse the latest knowledge.

And when partners from across academia, industry, public authorities and citizen 
groups are invited to participate in the research and innovation process, 
creativity and trust in science increases.

… the Commission requires beneficiaries of research and innovation 
funding to make their publications available in open access and make 
their data as open as possible and as closed as necessary. 

Research and innovation strategy 2020-2024 
Helping deliver the Commission's 6 goals
1. Environment and climate
2. Our digital future 
3. Jobs and economy 
4. Protecting our citizens and our values 
5. Europe in the world 
6. Democracy and rights



Open Science in practice

Involves OPEN:
Publications
Data
Softwares
Tools
Educational resources
Notebooks
...
…
…

Making science more accessible, inclusive and equitable 
for the benefit of all.
… a critical accelerator for the achievement of the United 
Nations Sustainable Development Goals and a true game 
changer in bridging the science, technology and innovation 
gaps and fulfilling the human right to science.
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In the last ten years, OGS has placed the 
principles of Open Science at the heart of its 
action and in the last five years has stepped up its 
push towards adopting its principles, with the 
definition of programs for the enhancement of 
Open Science in marine, geophysical, 
seismological and polar fields.

The "Open Science" mission is developed following 5 scientific priorities 
covering the different areas of expertise of the organisation:

• Findable, accessible, interoperable, reusable (FAIR) data;
• Risk education and ocean literacy;

• High-performance computing, artificial intelligence and digital twins;
• Citizen Science;

• Science and environmental diplomacy.
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Open data are data that anyone can 
access, use and share. Possibly 
subject to the need to cite the source 
and to share them with the same type of 
license with which they were originally 
released.

I am a scientist
I produced data in the framework of a Horizon 

project
These data are available to anyone (just ask me!)

Licence
Need to define data access 
rights or data policy
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BUT:
Who knows they need to contact me?
Who knows what data I collected?
How are data structured?

F = Findable: Metadata and data should be easy to find for both 
humans and computers (data are assigned a globally unique 
and persistent identifier, described with rich metadata, indexed 
in a searchable resource)

A = Accessible: Once the user finds the required data, 
she/he/they need to know how they can be accessed, possibly 
including authentication and authorisation.

I = Interoperable: (Meta)data use a formal, accessible, shared, 
and broadly applicable language for knowledge representation 
and vocabularies that follow FAIR principles   

R = Reusable: (Meta)data are released with a clear and 
accessible data usage license



A Data Policy was defined in 2019 for the Division of Oceanography

❖ It needs to be updated, extended to include data from other OGS 
divisions and integrated in OGS Data Management Plan (DMP)

“DMPs are a key element of good data management. 
…describes the data management life cycle for the data to be collected, 
processed and/or generated by a Horizon 2020 project (now Horizon 
Europe). 
DMP should include information on:
▪ the handling of research data during & after the end of the project
▪ what data will be collected, processed and/or generated
▪ which methodology & standards will be applied
▪ whether data will be shared/made open access
▪ how data will be curated & preserved (including after the end of the 

project).
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Data curation – data steward

…. Data don’t become FAIR by magic!
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 Source:Australian National Data Service

Data Steward: responsible for the day-to-day 

activities around the data including the quality of 

the data, ensuring its safe archival and storage, 

and providing the required metadata and 

documentation around the dataset.

https://www.ands.org.au/working-with-data/fairdata/training


Data curation:
from good data … to good decisions
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Data managed: Oceanographic data:
Physical oceanography
Chemical oceanography (nutrients, dissolved gases, 
ocean acidity, chemical pollution, marine litter,…)
Biological oceanography

From different monitoring systems:
Oceanographic surveys (cruises,…)
Fixed platforms (oceanographic buoys, eulerian data…)
Free floating (Lagrangian) instruments
Autonomous vehicles
Citizen science
….

With different spatial and temporal resolutions:
Real time data
Delayed-mode data

For different purposes:
Research data
Operational systems
«Industrial data»

Complexity, 
heterogeneity

Data management and validation requires 
multiple expertise and strong collaboration
❖ Data curation
❖ Data stewards
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❖ Use of consolidated data access programs

M. Lipizer: Open science for societal challenges: the importance of marine data curation

How data become FAIR:

"Environmental Research Division Data Access Program»

❖ Use of consolidated standards (e.g vocabularies, metadata,...) 
developed within long-term EU programs in collaboration with the 
European network of National Oceanographic Data Centers

❖ Use of persistent identifier (Digital Object Identifier) (promotes data 
citation and originator acknowledgment)

Ongoing work to connect and allign metadata with major international data infrastructures:
World Ocean DataBase, PANGEA, Copernicus, MSFD and WFD data collection framework

❖ OGS part of a large 
network of 
Oceangraphic Data 
Centers



From good data … to good decisions: data quality
Data Quality Control (QC) is a crucial step

Ongoing work on update and revision of:
❖ biogeochemical QC, update of climatologies and concentration ranges in coastal 

and open waters
❖ Definition of QC protocols to be used at EU level
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Gulf of Trieste observing system
Regional Civil Protection

Contribution to North Adriatic Digital Twin (PNRR)

NODC applies:
Consolidated semi-automatic QC routines for “Real Time” meteo - oceanographic 
data and for “Delayed mode” oceanographic data

Biodiversity data: use of EU standards for metadata and taxonomy and standard metadata QC
Need of dedicated biodiversity data curation

Citizen science: an example of active society engagement and science co-creation
Requires dedicated QC procedures
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Marine pollution: chemical pollution and marine litter
From good data … to good decisions: data quality

Chemical pollution: limited standard QC procedures
❖ Efforts focused on collecting required QA, QC and methodological information to evaluate 

data quality & comparability
❖ Definition of concentration ranges of different substances in specific areas
❖ Ongoing work to propose QC protocols to be used at EU level
❖ Challenges: very high and increasing number of pollutants, limited knowledge

Marine litter: limited standard procedures
❖ Use of EU standards for metadata and data
❖ Automated/Semi-automated semantic and syntactic check procedures for data and metadata, and 

for «impossible metadata (position, timestamp…)»
❖ Challenges: some new and non-consolidated monitoring data with not clear needs and 

requirements, need of QA, QC and methodological information to evaluate data quality & 
comparability …lacking of efficient link with contaminants/chemicals/additives
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Open science for societal challenges:
❖ Do we have the data we (scientific community, society, policy,…) need?
❖  Are they fit – for – purpose?

Open?
FAIR?



Open science for societal challenges:
Stakeholder dialogue within several projects (HarmoNIA,SHAREMED, EMODnet,…), with 
“policy” communities (e.g. Marine Strategy Framework Directive, Maritime Spatial 
Planning, EU Biodiversity Strategy, UN – Ocean Decade, EU Zero Pollution Strategy,…) 
⇒ To identify “the science we need for the ocean we want”
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➔ Integrating data and information towards 
the Digital Twin of the North Adriatic (PNRR 
iNEST) 

⇒ Stakeholder needs: 
o FAIR data
o “Transparency” in data (quality, methodological information, access conditions, 

acknowledgment,…)
o user-friendly marine indicators
o user-friendly data products 



Open Science
Ongoing development to better fit societal needs:
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❖ Contribution to the European Open Science Cloud (EOSC)

❖ Contribute to implementation of Virtual Research Environment (VRE)

❖ Contribution to implementation of Digital Twin of the Ocean

Bottlenecks:
❖ We need additional Data Stewards but: difficulties in hiring! Really difficult to find the 

required IT expertise
❖ Still a lot of manual processing due to data in non-standard formats 

❖ Limited awareness and acknowledgment of the importance (and efforts 
required!) of marine data curation
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Opportunities:
❖ OGS expertise required by many initiatives: EU Technical Group Marine Litter, UNEP Global 

Partnership on Marine Litter (GMPL), International Marine Debris Data Harmonisation initiative (Ministry 
of the Environment, Japan), JRC for MSFD, UNEP/MAP MEDPOL, growing role in EMODnet Biology, 
Back to Blue Initiative (Nippon Foundation and the Economist Group)

❖ The demands of OGS and of several national (e.g. PNRR) and international initiatives (e.g. JRC for 
MSFD) to manage an ever-increasing amount and variety of data are constantly growing

Additional data stewards strongly needed to turn 
marine Open Science into reality!

HORIZON-CL6-2023-ZEROPO
LLUTION-01PNRR - Zero 

Pollution PNRR - iNEST


